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“Never let a poor man advise you on investements”
Spanish proverb



  

 What is an investment?
 Investment means purchasing capital goods – 

such as equipment, vehicles and new 
buildings – and improving existing fixed assets 
with the potential to yield future financial 
benefits



  

 What is an investment?
 Resources as risked in a venture that mightmight 

bring future advantages – but not necessarily.



  

 The Hollywood movie The 13th Warrior 
starring Antonio Banderas cost £107.8 million 
to produce in 1999.  However , it proved to be 
a poor investment  since the world box office 
sales only amounted to £39.5 million.

 The question is How do I know how risky is my 
investment?



  

Investment Appraisal
 Investment appraisal is undertaken by using 

quantitativequantitative techniques that assess the financial 
feasibility of the project.

 Quantitative investment appraisal requires the 
following information:

− the  initial capital cost of t he investment, including any 
installation costs

− the estimated life expectancy – how many years can returns 
be expected from the investment?

− the residual value of the investment – at the end of their 
useful lives will the assets be sold, earning additional net 
returns?

− the forecasted net returns or net cash flows from the project 
– these are the expected returns from the investment less 
the annual running cost.



  

Investment Appraisal

 Methods of quantitative investment appraisal 
include:

− payback period

− average rate of return

− net present value using discounted 
cash flows.



  

Payback Period
 It refers to the period of time for an investment 

project to earn enough profits to repay the cost 
of the initial investment.

 If a project costs $2 million and is expected to 
pay back $500 000 per year, the payback 
period will be four years.  This can then be 
compared with the payback on alternative 
investments.

 Payback period formula (for even flows of income) 

− initial investment ($) / contribution per month ($)



  

Payback Period

Income flows 
are uneven



  

Payback Period

 The construction of a new sports complex that 
costs $1M is expected to generate the 
following net cash flows in the first 4 years:

Year 1 $210.000

Year 2 350.000

Year 3 480.000

Year 4 450.000

What is the payback period?



  

Calculating Payback Period

Net cash inflow Cumulative cash inflow

Year 1 $210.000

Year 2 350.000

Year 3 480.000

Year 4 450.000



  

Mr. Loeb decided to invest $100.000 in his life 
project: his own seafood restaurant.  He's 
calculated a series of cash inflows at the end 
of each of the next four years as $50.000, 
$40.000, $30.000, and $10.000.

Calculate the payback period.



  

ABC International has received a proposal from 
a manager, asking to spend $1,500,000 on 
equipment that will result in cash inflows in 
accordance with the following table:

Year Cash Flow

1 $150,000

2 $150,000

3 $200,000

4 $600,000

5 $900,000

The total cash flows over the five-year 
period are projected to be $2,000,000, 
which is an average of $400,000 per year. 
When divided into the $1,500,000 original 
investment, this results in a payback 
period of 3.75 years.  However, the 
projected cash flows reveal that the flows 
are heavily weighted toward the far end of 
the time period, so the results of this 
calculation cannot be correct.



  

Calculating Payback Period

Gretchen Inc. is planning to undertake another 
project requiring initial investment of $50 
million and is expected to generate $10 million 
in Year 1, $13 million in Year 2, $16 million in 
year 3, $19 million in Year 4 and $22 million in 
Year 5. Calculate the payback value of the 
project.



  

Importance of payback of a project

Managers can compare the payback period of a 
particular project with other alternative projects 
so as to put them in rank order. Alternatively, 
the payback period can be compared with a 
‘cut-off’ time period that the business may have 
decided on – for example, it may not accept 
any project proposal that pays back after five 
years.



  

Importance of payback of a 
project

● A business may have borrowed the finance for 
the investment and a long payback period will 
increase interest payments.

● Even if the finance was obtained internally, the 
capital has an opportunity cost of other 
purposes for which it could be used. The 
speedier the payback, the more quickly the 
capital is made available for other projects.



  

Importance of payback of a 
project

●  The longer into the future before a project pays back the capital 
invested in it, the more uncertain the whole investment 
becomes.The changes in the external environment that could 
occur to make a project unprofitable are likely to be much 
greater over ten years than over two.

● Some managers are ‘risk averse’ – they want to reduce risk to 
a minimum so a quick payback reduces uncertainties for these 
managers.

● Cash flows received in the future have less real value than 
cash flows today, owing to inflation. The more quickly money is 
returned to an investing company, the higher will be its real 
value.



  

Payback Period



  

Average Rate of Return (ARR)

It may also be referred to as the Accounting rate 
of return.  It calculates the average profit on an 
investment project as a percentage of the 
amount invested.  



  

ARR
Suppose the purchase of a new computer 

system that costs $400,000 is forecast to 
generate the following net cash flows over the 
next five years (when it needs to be replaced):

Year 1 $100,000

Year 2 $200,000

Year 3 $180,000

Year 4 $120,000

Year 5 $100,000

Calculate the ARR for this project



  

Year 1 $100,000

Year 2 $200,000

Year 3 $180,000

Year 4 $120,000

Year 5 $100,000

1. Add all the net cash inflows.  Over the five years it 
adds up to $700,000

2. Project profit: $700k - $400k (initial inv.) = $300k

3. Average annual profit: $300,000 / 5 years = 
$60,000 a year

4. Calculate the % return to find the ARR: $60,000 / 
$400,000 = 15%

Comparing this figure with the best interest 

rate allows to see whether the project is 

worth the risk.  If banks are offering a 5% 

return, then this particular investment 

project seems relatively attractive.



  

What does this result mean? It indicates to the business 
that, on average over the life span of the investment, 
it can expect an annual return of 15% on its 
investment.

This could be compared with:

● the ARR on other projects

● the minimum expected return set by the business – 
known as the criterion rate (the minimum level 
[maximum for payback period] set by management for 
investment appraisal results for a project to be 
accepted)

● the annual interest rate on loans – if the ARR is less 
than the interest rate, it will not be worthwhile taking a 
loan to invest in the project.



  

Stiglitz Instruments AG is considering buying a 
new calibrating machine for $200,000.  The extra 
costs and revenues over its useful life are shown 

in the table below.

Year Costs ($) Revenues ($) Net Revenues ($)

0 $-200,000 $0

1 $-5,000 $100,000

2 $-5,000 $200,000

3 $-5,000 $100,000

4 $-5,000 $85,000

5 $-10,000 $70,000

Totals

Calculate the ARR



  

ARR



  

Calculate Payback Period and ARR and 
comment on your findings.

CASH FLOW 

Time Period Project One Project Two Initial Investment

Year 1 $300,000 $200,000 ($750,000)

Year 2 $300,000 $100,000

Year 3 $300,000 $250,000

Year 4 $300,000 $300,000

Year 5 $0 $600,000

Year 6 $0 $1,200,000



  

Study the information in the table below and then answer the 
questions that follow

a. Identify the cost of the investments under 
consideration.

b. Calculate the Payback Period for both projects 
and comment on your findings.

c. Calculate the ARR on both projects.  
Assuming that the base interest is 5.25%, 
comment on your findings

d. Considering all relevant factors, explain which 
project you would prefer and why.

Year Net Cash Flow

Project Zebra Project Eagle

0 $-130,000.00 $-130,000.00

1 80,000 60,000

2 60,000 60,000

3 20,000 60,000



  

Textile company plans investment

A textile business is planning an investment program to overcome a problem 
of demand exceeding capacity. It is considering two alternative projects 
involving newmachinery. The initial outlays and future cash outfl ows are 
given below. Project Y machinery is forecast to have a life expectancy of 
just four years.

1 Calculate the payback for both projects. 

2 Explain which project should be selected if
payback is the only criterion used – and why. 

3 Calculate ARR for both projects.
 
4 The business has a cut-off or criterion rate of 
11% for all new projects. Would either project 
be acceptable with this restriction? 

5 Taking both the results of payback and ARR 
together, which project would you advise the 
business to invest in and why? 

6 What additional information would help you 
advise the business on the more suitable 
project?



  

Discounted Cash Flow (DCF)

It's a technique based on the concept of 
opportunity cost of money and future cash 
flows.

This additional method considers both the size of 
cash flows and the timing of them. It does this 
by discounting cash flows.



  

Discounted Cash Flow (DCF)
If the effects of inflation are ignored, most people would 

rather accept a payment of $1000 today instead of a 
payment of $1000 in one year’s time. Which would you 
choose? The payment today is preferred for three 
reasons:

● It can be spent immediately and the benefits of this 
expenditure can be obtained immediately. There is no 
waiting involved.

● The $1000 could be saved at the current rate of interest. 
The total of cash plus interest will be greater than the 
offer of $1000 in one year’s time.

● The cash today is certain, but the future cash offer is 
always open to uncertainty.



  

Discounted Cash Flow (DCF)

This is called taking the ‘time value of 
money’ into consideration.

Discounting is the process of reducing the 
value of future cash flows to give them 
their value in today’s terms. How much 
less is future cash worth compared to 
today’s money? The answer depends on 
the interest rate.



  

Discounted Cash Flow (DCF)

If $1000 received today can be saved at 
10%, then it will grow to $1100 in one 
year’s time. Therefore, $1100 in one 
year’s time has the same value as $1000 
today at 10% interest. This value of 
$1000 is called the present valuepresent value of 
$1100 received in one year’s time.



  

Discounted Cash Flow (DCF)

Discounting calculates the present values 
of future cash flows so that investment 
projects can be compared with each 
other by considering today’s value of 
their returns.

Discounting – how is it done?

The present value of a future sum of 
money depends on two factors:

● the higher the interest rate, the less 
value future cash has in today’s money

● the longer into the future cash is 
received, the less value it has today.



  

Discounted Cash Flow (DCF)

These two variables – interest rates and 
time – are used to calculate discount 
factors.

Given that receiving money today is worth 
more than it is in the future, the discount 
factor can represent either inflation or 
interest rates.



  



  

Discounted Cash Flow (DCF)
To use the discount factors to obtain present 

values of future cash flows, multiply the 
appropriate discount factor by the cash flow.

For example, $3000 is expected in three years’ 
time. The current rate of interest is 10%. The 
discount factor to be used is 0.75 – this means 
that $1 received in three years’ time is worth 
the same as 75 cents today. This discount 
factor is multiplied by $3000 and the present 
value is $2250.



  

Discounted Cash Flow (DCF)

While DCF can be a useful decision-
making tool, even small changes in 
interest rates can result in a large change 
in the value of future net cash flows.  
Today there are several dedicated 
software programs to help managers 
calculate DCF of investment projects.



  

Net Present Value (NPV)

Today’s value of the estimated cash flows 
resulting from an investment.

Money received in the future is worth less than if 
it were received today.  For example, the 
longer the time period under consideration, the 
lower the present value of that future amount 
of money.



  

Net Present Value (NPV)

It is calculated by subtracting the capital cost of 
the investment from the total discounted cash 
flows. The three stages in calculating NPV:

1 Multiply discount factors by the cash flows. 
Cash flows in year 0 are never discounted as 
they are today’s values already.

2 Add the discounted cash flows.

3 Subtract the capital cost to give the NPV.

A negative NPV would mean the (future) cash 
flows aren't enough to justify the initial 
investment.



  

Net Present Value (NPV)



  

Net Present Value (NPV)

Consider a project which costs $350000 and 
which will produce  net revenues over the next 
five years as follows:

Year

1 $50,000

2 $80,000

3 $100,000

4 $150,000

5 $130,000

Given a 10% discount rate put the data into net 
present value.  Then compare with its ARR.



  

Net Present Value (NPV)

 An initial investment on plant and machinery of 
$8,320 will generate cash inflows of $3,411 , 
$4,070 , $5,824  and $2,065  in first, second, 
third and fourth year respectively. At the end of 
the fourth year the machinery will become 
obsolete and will be sold for $900 . Calculate 
the present value of the investment if the 
discount rate is 18%. 



  

Net Present Value (NPV)



  

Net Present Value (NPV)

Usually, businesses will choose a rate of discount that 
reflects the interest cost of borrowing the capital to 
finance the investment. Even if the finance is raised 
internally, the rate of interest should still be used to 
discount future returns. This is because of the 
opportunity cost of internal financeopportunity cost of internal finance – it could be left 
on deposit in a bank to earn interest. An alternative 
approach to selecting the discount rate to be used is 
for a business to adopt a cut-off or criterion rate. The 
business would use this to discount the returns on a 
project and, if the net present value is positive, the 
investment could go ahead.



  

Net Present Value (NPV)

Advantages 
● It considers both the timing of cash flows and the size 

of them in arriving at an appraisal.

● The rate of discount can be varied to allow for 
different economic circumstances. For instance, it 
could be increased if there was a general expectation 
that interest rates were about to rise.

● It considers the time value of money and takes the 
opportunity cost of money into account.



  

Net Present Value (NPV)

Disadvantages
● It is reasonably complex to calculate and to explain – 

especially to non-numerate managers!

● The final result depends greatly on the rate of 
discount used, and expectations about interest rates 
may be inaccurate.

● Net present values can be compared with other 
projects, but only if the initial capital cost is the same. 
This is because the method does not provide a 
percentage rate of return on the investment (internal 
rate of return).



  

Qualitative Investment Appraisal

Investment appraisal techniques provide 
numerical data, which are important in taking 
decisions. However, no manager can afford to 
ignore other factors which cannot be 
expressed in a numerical form but may have a 
crucial bearing on a decision. These are 
referred to as qualitative factors and include 
the following and can be remembered by the 
mnemonic PORSCHE:



  

Predictions (gut feelings): Investment decisions 
are often based on the intuition of changes in 
the future, such as predictions of changes in 
interest rates and income levels.

Objectives: A profit-seeking firm, for example, will 
prefer to use quantitative methods but a firm 
with a strong ethical stance may not give 
financial data such a high priority.

Risk profile: Firms with a low risk profile are less 
likely to opt for high-risk, high-return 
investments, choosing instead to opt for lower 
risk projects with more certain returns.  This 
approach will protect the business if the risk 
does not pay off.



  

State of the economy: If consumer and producer 
confidence levels are high, for example, then 
higher risk projects might be undertaken.  
However, if interest rates are forecasted to rise 
over the medium to long term, the managers 
may put off many investment plans.

Corporate image: Managers need to consider 
how an investment project might affect its 
public relations and corporate image.  For 
example, will the attention and response of 
pressure groups such as Greenpeace be an 
issue if the investment project goes ahead?



  

Human relations: For example, will automation 
cause mass redundancies?  How will the 
change affect staff morale levels and the 
corporate image?

Exogenous shocks: Hurricanes and other natural 
disasters of unquantifiable risk also have to be 
considered when making investment decisions.
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